1/11 

GLASSEN et ol. 
POU9-1999-0176-US1 




o 
o 
on 



< 

a: 



c_> 



< 

x 
o 



OH 

o 

</) 

to 

UJ I 
O Q_ 

o o 

Q_ 







ce 




o 




co 




. to 




UJ 

o 


1 

Q_ 


o 


O 


on 




CL 




o 











< 

to 



2Q.< 
— IUJO W 

uj i— a: 

ZO)Q< 
2>-LU _ 
< tOO < 

xmzi- 

O Z)LU < 



or 
< 

Q_ 

_J 
< 
O 

o 
o 



to 
o 



5? •— ^ 

<NO 

x-i^ 

Oi= m 



CN 



< 

a. 

< 
o 

o 
o 



CN 
00 

o 



^ I— 

<NO 



^00 



or 
< 

CL 



< 

o 
o 
o 



to 
o 



X-I^i 
3 



2/11 

POU9-1999-0176-US1 
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fig. 2A 
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fig. 2B 
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112 



CHANNEL SUBSYSTEM EXTENDED CPMF DATA 



CHANNEL 0 MEASUREMENT CHARACTERISTICS 
CHANNEL 0 TOTAL MEASUREMENT DATA 
CHANNEL 0 MEASUREMENT DATA 0/S 0 

// REPEATED FOR O/S l-(M-l) // 

CHANNEL 0 MEASUREMENT DATA O/S M 



// REPEATED FOR CHANNELS 1-(N-1) // 




CHANNEL N MEASUREMENT CHARACTERISTICS ^2^300 
CHANNEL N TOTAL MEASUREMENT DATA ~~Z^*302 
CHANNEL N MEASUREMENT DATA O/S 0 -~~Z^304 

// REPEATED FOR O/S 1-(M-1) // 

CHANNEL N MEASUREMENT DATA O/S M 



fig. 3 
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506 



CHANNEL PROCESSOR UNIVERSAL CPMF DATA 



412 



MAXIMUM COMPONENT jff1 UNITS 



// REPEATED FOR COMPONENTS 2-(X-1) // 



MAXIMUM COMPONENT #X UNITS 



CHANNEL 
- MEASUREMENT 
CHARACTERISTICS 

-500 



510 



TOTAL COMPONENT jjll UNITS 



// REPEATED FOR COMPONENTS 2-(X-1) // 
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TOTAL COMPONENT jjfX UNITS 



516 



O/S 1 TIMESTAMP 



O/S 1 ACCUMULATED COMPONENT #1 UNITS 



// REPEATED FOR COMPONENTS 2-(X-1) // 



O/S 1 ACCUMULATED COMPONENT jjfX UNITS 



// 



REPEATED OF O/S 2-(M-1) 



O/S M TIMESTAMP 



O/S M ACCUMULATED COMPONENT #1 UNITS 



// REPEATED FOR COMPONENTS 2-(X-1) 



O/S M ACCUMULATED COMPONENT #X UNITS 



TOTAL 
CHANNEL 
MEASUREMENT 
DATA 
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DATA 
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DATA 
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IPL 



600 




dL 



602 



SET PARMLIB 
MEMBER 
COMMAND 




dl 



604 



CONFIG CHPID 
COMMAND 
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PARMLIB 
SPECIFIES CPMF 
KEYWORD 



SET CPMF MODE 
REQUIRED 



EXTENDED 
MEASUREMENT 
MODE CHPID 
FOUND. 



614 



MX 



612 



SET CPMF 
EXTENDED MODE 



SET CPMF 
COMPATABILITY 
MODE 



(end) 
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USING THE STORE CHANNEL MEASUREMENT 
CHARACTERISTICS CHSC COMMAND, THE OPERATING 
SYSTEMS LEARN ABOUT THE MEASUREMENT ATTRIBUTES 
OF EACH CHANNEL THAT IS TO BE MEASURED 



700 



702 



USING SET EXTENDED CHANNEL MEASUREMENT 
CHSC COMMAND, OPERATING SYSTEM STARTS 
CHANNEL PATH MEASUREMENT FACILITY AND 
PROVIDES PROGRAM DATA AREA FOR CHANNEL 
UTILIZATION BLOCKS TO I/O PROCESSOR 



704 



EACH CHANNEL PROCESSOR COLLECTS MEASUREMENT 
DATA FOR THE VARIOUS CHANNEL COMPONENTS 
CONTAINED IN THAT CHANNEL AND HOLDS DATA IN 
CHANNEL PROCESSOR UNIVERSAL CPMF DATA AREA 
CONTAINED IN CHANNEL PROCESSOR STORAGE. AT 
PROPER INTERVAL, COPY DATA TO CHANNEL SUBSYSTEM 
EXTENDED CPMF DATA AREA FOR THAT CHANNEL 



706 



I/O PROCESSOR COLLECTS AND REFORMATS DATA FOR 
ALL OF THE CHANNELS FROM EACH OF THE CHANNEL 
SUBSYSTEM EXTENDED CPMF DATA AREAS AND 
STORES IT IN THE CHANNEL UTILIZATION 
BLOCKS IN PROGRAM DATA AREA 



708 



THE OPERATING SYSTEM OBSERVES THE INFORMATION 
THAT HAS BEEN PLACED IN THE CHANNEL UTILIZATION 
BLOCKS AND IS ABLE TO INTERPRET IT USING THE 
MEASUREMENT ATTRIBUTES THAT APPLY TO EACH 
CHANNEL THAT WERE GATHERED IN STEP ONE ABOVE. 



fig- 7 
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OPERATING SYSTEM (O/S) /^800 



COLLECT CHANNEL MEASUREMENT CHARACTERISTICS 
DATA FOR EACH CHANNEL USING STORE CHANNEL 
MEASUREMENT CHARACTERISTICS CHSC COMMAND 



I 



802 



START THE CHANNEL PATH MEASUREMENT FACILITY 
USING THE SET EXTENDED CHANNEL MEASUREMENT 

CHSC COMMAND. 
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■804 



THE CHANNEL SUBSYSTEM BEGINS TO STORE CHANNEL 
MEASUREMENT DATA INTO THE O/S's CHANNEL 
UTILIZATION BLOCK (CUB) IN STORAGE EVERY 4 SECONDS. 



I 



^y806 



TO DETERMINE THE UTILIZATION OF CHANNEL 
COMPONENT X, THE O/S DOES THE FOLLOWING: 



I 



/x^-808 



1) SAVE A COPY OF THE CUB CALLED SAMPLE #1, 
DELAY FOR A WHILE, AND THEN SAVE ANOTHER 
COPY OF THE CUB CALLED SAMPLE #2. 

2) CALCULATE THE "CHANGE IN CHANNEL COMPONENT 
X UNITS" BETWEEN THE SAMPLE PERIODS BY SUB- 
TRACTING COUNT OF CHANNEL COMPONENT X UNITS 
FOR SAMPLE #1 FROM COUNT OF CHANNEL COMPONENT 
X UNITS FROM SAMPLE §2. 

3) CALCULATE THE "CHANGE IN CHANNEL TIME" BETWEEN 
THE SAMPLE PERIODS BY SUBTRACTING THE CHANNEL 
TIMESTAMP FOR SAMPLE #1 FROM THE CHANNEL TIME- 
STAMP FOR SAMPLE #2. 

4) CALCULATE THE "AVERAGE CHANGE IN CHANNEL 
COMPONENT X UNITS PER SECOND" DURING THE 
SAMPLE PERIOD BY DIVIDING THE "CHANGE IN 
CHANNEL COMPONENT X UNITS" BY THE "CHANGE IN 
CHANNEL TIME". 

5) CALCULATE THE UTILIZATION OF CHANNEL COMPONENT 
X DURING THE SAMPLE PERIOD BY DIVIDING THE 
"AVERAGE CHANGE IN CHANNEL COMPONENT X UNITS 
PER SECOND" BY THE MAXIMUM CHANNEL COMPONENT 
UNITS PER SECOND FROM THE CHANNEL MEASUREMENT 
CHARACTERISTICS. 



fig. 8 
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CHANNEL MEASUREMENT 
CHARACTERISTICS BLOCK 



900 



FLAGS 



CHPID 



CHANNEL MEASUREMENT 
CHARACTERISTICS VALIDITY (CMCV) 



CHANNEL MEASUREMENT GROUP (CMG) 



CMG - DEPENDENT CHANNEL 
MEASUREMENT CHARACTERISTICS 



fig. 9A 
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MAXIMUM BUS CYCLES 



MAXIMUM CHANNEL WORK UNITS 



MAXIMUM WRITE DATA UNITS 



MAXIMUM READ DATA UNITS 



DATA UNIT SIZE 



fig. 9B 



COMMAND REQUEST BLOCK FOR TIME 
SET EXTENDED CHANNEL MEASUREMEMENTS COMMAND 
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OPERATION CODE 
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CHANNEL UTILIZATION BLOCK 
ADDRESSES 
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fig. 10 
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CHANNEL PROCESSOR 



RESET AND INITIALIZE CHANNEL PROCESSOR 



-1102 



STORE CHANNEL MEASUREMENTS 
CHARACTERISTICS INTO THE CMC HSA AREA. 
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1110 



PERFORM I/O OPERATION FOR O/S X 



T 



1112 



COLLECT MEASUREMENT DATA RELATED TO THE 
CURRENT I/O OPERATION FOR EACH MEASUREABLE 
CHANNEL COMPONENT 



T 



1114 



ADD THE NEW MEASUREMENT DATA TO THE 
ACCUMULATED MEASUREMENT DATA FOR O/S 
X AND ALSO TO THE ACCUMULATED TOTAL 
CHANNEL MEASUREMENT DATA. UPDATE 
MEASUREMENT DATA TIMESTAMP 




STORE CHANNEL'S COPY OF 
MEASUREMENT DATA INTO HSA 



fig- 11 
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I/O PROCESSOR 

SET LOOP COUNT = M \sn^-1200 
M = NUMBER OF O/Ss 



202 




208 



SET CHAN COUNT = N 
N = NUMBER OF CHANNELS 



-1210 



FETCH SELECTED CHANNELS TOTAL 
ECPMF DATA AND SELECTED O/Ss 
ECPMF DATA FROM HSA AND 
STORE INTO O/Ss CHANNEL 
UTILIZATION BLOCKS 



1212 



N 




CHAN COUNT = CHAN COUNT - 
HAS LAST CHANNEL BEEN PROCESSED 




< 




204 



LOOP COUNT = LOOP COUNT - 1; 
HAS LAST O/S BEEN PROCESSED 
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N 




GO POLL FOR OTHER 
IOP WORK TO DO 
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fig. 12 



